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ABSTRACT 
The knowledge of carbon footprint evaluation cooperation have since been striving to set an 
example of environmental responsibility by establishing environmentally sound policies and 
practices, and by developing curricula and research initiatives to support an environmentally 
sustainable future. One of the most recent efforts in this quest was the urge to create 
awareness and evaluate carbon footprint for the Federal University of Agriculture Abeokuta 
(FUNAAO) for the period August, 2011 to July, 2012. It stressed the need to conduct a 
detailed and comprehensive carbon footprint analysis for the whole University. The aim of 
this analysis was to determine the carbon footprint of FUNAAB, not only to give a tangible 
number with which the University's carbon sustainability level can be compared with other 
academic institutions, but also to provide the much needed baseline against which future 
mitigation efforts on the university campus can be measured. 
In this paper, boundary conditions were set out to identify the various emission sources on 
campus using international standards like the GHG emission factor. Using a genuinely 
analytical questionnaire, surveys, and interviews, data on the various emission sources were 
collected. The data collected was analyzed and used for the calculation of C02 emissions in 
FUNAAB using the appropriate emission factors from the Department for Environment, Food 
and Rural Affairs (DERFA) guidelines and GHG emission data respectively. FUNAAB's 
carbon footprint for the 201112012 session was found to be about 5,935 tons C02, with 
Transportation, Campus energy consumption and Farm machineries contributing about 63%, 
35% and 2%respectively. Staff and student commuting alone contribute about 55% of all the 
emissions associated with University activities. FUNAAB's per-capita emissions with a total of 
about 10,256 students for the 2011/2012 session amount to about 0.6 tons C02 emissions 
per student. By this study, FUNAAB contributes a total of 5,935 tons of C02 for all emissions 
released into the atmosphere yearly. 
These C02 emissions contribute to the depletion of the ozone layer causing Greenhouse 
effects and global warming. FUNAAB can reduce her carbon footprint by introducing green 
energy sources such as solar energy in place of the standby diesel generators that 
contributes an estimated 84 tons of C02 monthly. Also, transportation emissions can be 
reduced by implementing a transportation routine programme to reduce the amount of cars 
that commute to the University daily. 
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h  I n t e r n a t i o n a l  C o n f e r e n c e ,  D e c e m b e r  6 - 8 ,  2 0 1 2 ,  N a u r a  S p r i n g s  H o t e l ,  A r u s h a ,  T a n z a n i a  
1 . 0  I N T R O D U C T I O N  
A  c a r b o n  f o o t p r i n t  c a n  b r o a d l y  b e  d e f i n e d  a s  a  m e a s u r e  o f  t h e  g r e e n h o u s e  g a s  e m i s s i o n s  
t h a t  a r e  d i r e c t l y  a n d  i n d i r e c t l y  c a u s e d  b y  a n  a c t i v i t y  o r  a r e  a c c u m u l a t e d  o v e r  t h e  l i f e  s t a g e s  o f  
a  p r o d u c t  o r  s e r v i c e ,  e x p r e s s e d  i n  c a r b o n  d i o x i d e  e q u i v a l e n t s  ( W i e d m a n e t  a / . ,  2 0 0 7 ) .  
A c c o r d i n g  t o  t h e  I n t e r g o v e r n m e n t a l  P a n e l  o n  C l i m a t e  C h a n g e  ( I P C C ) ,  t h e r e  a r e  a  t o t a l  o f  1 8  
g r e e n h o u s e  g a s e s  w i t h  d i f f e r e n t  g l o b a l  w a r m i n g  p o t e n t i a l s ,  b u t  u n d e r  t h e  U n i t e d  N a t i o n s  
F r a m e w o r k  C o n v e n t i o n  o n  C l i m a t e  C h a n g e  ( U N F C C C )  a n d  i t s  K y o t o  P r o t o c o l ,  o n l y  C a r b o n  
d i o x i d e  ( C 0 2 ) ,  M e t h a n e  ( C H 4 ) ,  N i t r o u s  O x i d e  ( N 2 0 ) ,  H y d r o f l u o r o c a r b o n s  ( H F C s ) ,  
P e r f l u o r o c a r b o n s  ( P F C s )  a n d  S u l p h u r  h e x a f l u o r i d e  ( S F
6
)  a r e  c o n s i d e r e d  f o r  t h e  p u r p o s e s  o f  
c a r b o n  a c c o u n t i n g ,  w i t h  o t h e r s  b e i n g  r e g u l a t e d  e l s e w h e r e  ( H a l l ,  M .  e t a / . ,  2 0 0 8 )  .  
T h e  d e t e r m i n a t i o n  o f  t h e  c a r b o n  f o o t p r i n t  o f  t h e  F U N A A B  w a s  a  p r o j e c t  w o r k  w h e r e i n  t h e  
r e s u l t s  w a s  c o m m i t t e d  t o  s e t t i n g  a n  e x a m p l e  o f  e n v i r o n m e n t a l  r e s p o n s i b i l i t y  b y  e s t a b l i s h i n g  
e n v i r o n m e n t a l l y  s o u n d  p o l i c i e s  a n d  p r a c t i c e s ,  a n d  b y  d e v e l o p i n g  c u r r i c u l a ,  r e s e a r c h  
i n i t i a t i v e s  a n d  o p e r a t i o n a l  s y s t e m s  t o  s u p p o r t  a n  e n v i r o n m e n t a l l y  s u s t a i n a b l e  f u t u r e  ( I P C C ,  
1 9 9 0 ) . W . h i l e  t h e  e f f o r t  t o  e v a l u a t e  c a r b o n  f o o t p r i n t  f o r  t h e  U n i v e r s i t y  p r o p o s e d  a  n u m b e r  o f  
c a r b o n  e m i s s 1 o n  r e d u c t i o n  i n t e r v e n t i o n  p l a n s ,  i t  a l s o  s t r e s s e d  t h e  n e e d  t o  c o n d u c t  a  d e t a i l e d  
c a r b o n  f o o t p r i n t  a n a l y s i s  f o r  t h e  e n t i r e  U n i v e r s i t y  ( R i p p a n ,  2 0 0 8 ) .  
T h i s  p a p e r  p r e s e n t s  r e s u l t s  o f  t h e  F e d e r a l  U n i v e r s i t y  o f  A g r i c u l t u r e  A b e o k u t a ' s  c a r b o n  
f o o t p r i n t  a n a l y s i s  e m p h a s i z i n g  a l l  s i g n i f i c a n t  c o n t r i b u t i n g  s o u r c e s .  
2 . 0  L I T E R A T U R E  R E V I E W  
I n  t h i s  l i t e r a t u r e  r e v i e w ,  a n  o v e r v i e w  i s  g i v e n  o f  p r e v i o u s  r e s e a r c h  i n  t h e  f i e l d  o f  c a l c u l a t i n g  c a r b o n  
f o o t p r i n t s .  T h i s  h a d  t o  b e  d o n e  f o r  t w o  r e a s o n s :  t o  g a t h e r  i n f o r m a t i o n  a b o u t  t h e  s u b j e c t  a n d  t o  k n o w  
w h i c h  t o p i c s  h a v e  a l r e a d y  b e e n  i n v e s t i g a t e d .  
F o r  t h e  l i t e r a t u r e  r e v i e w ,  v a r i o u s  p i e c e s  o f  s c i e n t i f i c  l i t e r a t u r e  w e r e  u s e d :  
•  G e n e r a l  l i t e r a t u r e  a b o u t  k e e p i n g  t r a c k  o f  C 0
2  
f o o t p r i n t s  
•  L i t e r a t u r e  a b o u t  i n f o r m a t i o n  s y s t e m s  r e q u i r e d  f o r  c a l c u l a t i n g  C 0
2  
f o o t p r i n t s .  
•  L i t e r a t u r e  a b o u t  a l l o c a t i o n  o f  C 0
2  
e m i s s i o n s .  
F u r t h e r m o r e ,  m u l t i p l e  s o u r c e s  w e r e  c o n s u l t e d  f o r  t h e  l i t e r a t u r e  r e v i e w :  
•  B o o k s  
•  
W e b s i t e s  
•  
S c i e n t i f i c  p a p e r s  
•  
R e p o r t s  o f  U n i v e r s i t i e s  
•  
S t a n d a r d s  .  
A  s e a r c h  w a s  d o n e  f o r  r e l i a b l e  s t a n d a r d s  i n  t h e  f i e l d  o f  c a r b o n  f o o t  p r i n t i n g - t h e  I S O  1 4 0 6 4  s t a n d a r d  
w a s  f o u n d  ( I S O ,  2 0 0 6 )  - t h i s  s t a n d a r d  i s  a b o u t  t h e  q u a n t i f i c a t i o n  a n d  r e p o r t i n g  o f  G H G  e m i s s i o n s .  
T h i s  s t a n d a r d  w a s  u s e d  t o g e t h e r  w i t h  t h e  G H G  P r o t o c o l  ( W B C S D / W R I ,  2 0 0 3 ) .  T h e  C a m p u s  C a r b o n  
C a l c u l a t o r  w a s  f o u n d  i n  a  p a p e r  a b o u t  t h e  m e t h o d s  o f  e s t i m a t i n g  t h e  c a r b o n  f o o t p r i n t  b u t  h a s  a  l o t  o f  
p a r a m e t e r s  t h a t  w e r e  n o t  i n c l u d e d  i n  t h i s  p a p e r  ( P a n d e y e t  a / . ,  2 0 1 1  ) .  
K e e p i n g  t r a c k  o f  t h e  c a r b o n  f o o t p r i n t  i s  o n e  w a y  t o  k e e p  t r a c k  o f  n o n - m o n e t a r y  e n v i r o n m e n t a l  
d a t a .  C a r b o n  f o o t p r i n t  c a n  b e  d e f i n e d  a s  " a  m e a s u r e  o f  t h e  e x c l u s i v e  t o t a l  a m o u n t  o f  c a r b o n  
d i o x i d e  e m i s s i o n s  t h a t  i s  d i r e c t l y  a n d  i n d i r e c t l y  c a u s e d  b y  a n  a c t i v i t y  o r  i s  a c c u m u l a t e d  o v e r  
t h e  l i f e  s t a g e s  o f  a  p r o d u c t "  ( W i e d m a n n e t  a / . ,  2 0 0 7 ) .  C a r b o n  T r u s t  ( 2 0 0 7 )  d e f i n e s  t h e  c a r b o n  
f o o t p r i n t  a s  " a  t e c h n i q u e  f o r  i d e n t i f y i n g  a n d  m e a s u r i n g  t h e  i n d i v i d u a l  g r e e n h o u s e  g a s  
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emissions from each activity within a supply chain process step and the framework for 
attributing these to each output product" . Environmental Technologies Action Plan (ETAP, 
2007) states that "the 'Carbon Footprint' is a measure of the impact human activities can 
have on the environment in terms of the amount of greenhouse gases produced, measured in 
tonn~s of carbon dioxide". 
Greenhouse gas emissions are often measured in kg C02 or kg C02e. There is an important 
difference between these two units. The unit "kg C02" only deals with the weight of the 
carbon dioxide emissions while the unit "kg C02e" (kg carQon dioxide equivalents) is a 
number that also incorporates greenhouse gases like CH4 and N20. The global warming 
potential (GWP) indicates the degree of harm to the environment of a unit of a certain 
greenhouse gas relative to C02. This number can be used to calculate the emission in terms 
of C02 equivalents (C02e). The carbon footprint definition used in this paper is the definition 
by Wiedmannet a/. (2007). The focus in this paper is on carbon dioxide rather than GHG 
emissions in general. 
The ISO D~ 11IKKMS4 (2006) classifies greenhouse gas (GHG) emissions into different types viz: 
• Direct GHG emissions 
• Energy indirect GHG emissions and 
• Other indirect GHG emissions 
A direct greenhouse gas emission is defined as a "GHG emission from greenhouse gas 
sources owned or controlled by the company". An energy indirect greenhouse gas emission 
is defined as a "GHG emission from the generation of imported electricity, heat or steam 
consumed by the organization". And other indirect GHG emission is defined as a "GHG 
emission, other than energy indirect GHG emissions, which is a consequence of an 
organization's activities, but arises from greenhouse gas sources that are owned or controlled 
by other organizations". In most cases, it consists majorly of transportation sources. 
Operational boundaries can be defined by companies on what emissions to include in their 
assessment. Emissions can be categorized into scopes viz: 
• Scope 1 (direct GHG emissions) 
• Scope 2 (electricity indirect GHG emissions) and 
• Scope 3 (other indirect GHG emissions). 
Scope 1 and 2 are mandatory for companies to be compliant with the specified standards 
(WRI/WBC, 2004 ). Different types of emissions can be attributed to these three different 
scopes. The following emissions are emissions of scope 1: 
• Generation of electricity, heat or steam 
• Physical or chemical processing 
• Emission resulting from combustion of fuels in company owned/controlled mobile combustion 
sources that are used for transportation of materials, products, waste and employees. 
• Fugitive emissions which are the result of certain emission releases of the organization, like 
air-conditioning or refrigerators 
Scope 2 contains purchased electricity, which is used as "shorthand for electricity, steam and 
heating/cooling". 
Scope 3 contains the following activities: 
• Extraction and production of purchased materials and fuels 
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•  T r a n s p o r t - r e l a t e d  a c t i v i t i e s  
•  E l e c t r i c i t y - r e l a t e d  a c t i v i t i e s  n o t  i n c l u d e d  i n  s c o p e  2  
•  L e a s e d  a s s e t s ,  f r a n c h i s e s  a n d  o u t s o u r c e d  a c t i v i t i e s  
•  U s e  o f  s o l d  p r o d u c t s  a n d  s e r v i c e s  
•  W a s t e  d i s p o s a l  
•  C o m m u t i n g  
O n  e x a m i n a t i o n ,  s c o p e  1  h a s  s i m i l a r  l i s t i n g s  a s  s c o p e  3  b u t  t h e  d i f f e r e n c e  b e t w e e n  s c o p e  1  
a n d  3  i s  t h a t  s c o p e  1  i s  a b o u t  e m i s s i o n  s o u r c e s  t h a t  a r e  o w n e d  b y  t h e  c o m p a n y ,  a n d  s c o p e  3  
i s  a b o u t  e m i s s i o n  s o u r c e s  t h a t  a r e  o w n e d  o r  n o t  o w n e d  b u t  c a n  b e  c o n t r o l l e d  b y  t h e  
c o m p a n y .  R e p o r t i n g  s c o p e  3  e m i s s i o n s  i s  n o t  m a n d a t o r y  a c c o r d i n g  t o  t h e  G H G  P r o t o c o l .  
F u r t h e r m o r e ,  s o m e  e m i s s i o n  s o u r c e s  m a y  b e  p r e s e n t  i n  b o t h  s c o p e  1  a n d  s c o p e  3 .  F o r  
e x a m p l e ,  s c o p e  1  e m i s s i o n s  i n c l u d e  e m i s s i o n s  f r o m  c o m b u s t i o n  o f  f u e l s  i n  c a r s ,  w h i l e  s c o p e  
3  i n c l u d e s  e m i s s i o n s  o f  t h e  p r o d u c t i o n  o f  p u r c h a s e d  f u e l s  t h a t  m a y  b e  u s e d  f o r  c a r s .  
T r a n s p o r t - r e l a t e d  a c t i v i t i e s  a r e  a  v e r y  i m p o r t a n t  s o u r c e  o f  C 0
2  
e m i s s i o n s  f o r  u n i v e r s i t i e s .  T h e  
G } l G  P r o t o c o l  p r o v i d e s  s o m e  m o r e  e x p l a n a t i o n  a b o u t  t h i s  c a t e g o r y .  T h e  f o l l o w i n g  a c l : i v i t i e s  i n ,  
s c o p e  ' 3  a r ' e  t r a n s p o r t - r e l a t e d :  t r a n s p o r t a t i o n  o f  p u n . : h a s e d  m a t e r i a l s  o r  g o o d s ,  t r a n s p o r t a t i e f n  
o f  p u r c h a s e d  f u e l s ,  e m p l o y e e  b u s i n e s s  t r a v e l ,  e m p l o y e e s  c o m m u t i n g  t o  a n d  f r o m  work~ 
t r a n s p o r t a t i o n  o f  s o l d  p r o d u c t s  a n d  t r a n s p o r t a t i o n  o f  w a s t e .  T h e  " w a s t e  d i s p o s a l "  c a t e g o r y  
( w h i c h  m a y  a l s o  b e  r e l e v a n t  t o  u n i v e r s i t i e s )  c a n  i n c l u d e  w a s t e  o f  o p e r a t i o n s ,  w a s t e  o 1  
p r o d u c t i o n  o f  p u r c h a s e d  g o o d s  a n d  w a s t e  o f  d i s p o s a l  o f  s o l i d  p r o d u c t s .  
A c c o r d i n g  t o  I S O  1 4 0 6 4  ( 2 0 0 6 ) ,  t h r e e  d i f f e r e n t  m e t h o d o l o g i e s  o f  q u a n t i f y i n g  g r e e n h o u s e  g a s e s  
( G H G s )  c a n  b e  u s e d :  c a l c u l a t i o n ,  m e a s u r e m e n t  a n d  a  c o m b i n a t i o n  o f  c a l c u l a t i o n  a n d  m e a s u r e m e n t . '  
M e a s u r e m e n t  c a n  e i t h e r  b e  c o n t i n u o u s  o r  i n t e r m i t t e n t .  C a l c u l a t i o n  c a n  b e  b a s e d  o n  t h e  f o l l o w i n g :  
•  G H G  a c t i v i t y  d a t a  m u l t i p l i e d  b y  G H G  e m i s s i o n  o r  r e m o v a l  f a c t o r s  
•  T h e  u s e  o f  m o d e l s  
•  F a c i l i t y - s p e c i f i c  c o r r e l a t i o n s  
•  M a s s  b a l a n c e  a p p r o a c h  
T w o  b a s i c  t y p e s  o f  d a t a  a r e  n e c e s s a r y  t o  c a l c u l a t e  t h e  C 0
2  
e m i s s i o n s  o f  a  c o m p a n y  o r  p r o d u c t .  F i r s t ,  
a c t i v i t y  d a t a  i s  n e c e s s a r y  w h i c h  p r o v i d e  m o r e  d e t a i l e d  i n f o r m a t i o n  o n  t h e  a c t i v i t i e s  t h a t  l e a d  t o  
e m i s s i o n s .  E x a m p l e s  o f  a c t i v i t y  d a t a  c a n  b e  t h e  a m o u n t  o f  g a s o l i n e  u s e d  i n  a  c e r t a i n  t i m e  f r a m e  ( i  
l i t e r s ) ,  o r  t h e  a m o u n t  o f  p a p e r  c o n s u m e d  ( i n  k i l o g r a m s ) .  E m i s s i o n  f a c t o r s  c a n  b e  u s e d  t o  c o n v e r t  
a c t i v i t y  d a t a  t o  C 0
2  
e m i s s i o n s .  E m i s s i o n s  c a n  b e  e x p r e s s e d  i n t o  C 0
2  
e m i t t e d  p e r  u n i t  o l  
m e a s u r e m e n t  ( k g ,  k m ,  I ,  e t c . ) .  F o r  e x a m p l e ,  a n  e m i s s i o n  f a c t o r  c o u l d  s t a t e  t h e  a m o u n t  o f  C 0
2  
t h a t  i s  
e m i t t e d  p e r  k i l o g r a m  o f  p a p e r  w h i c h  m a k e s  e m i s s i o n  f a c t o r s  s o u r c e  s p e c i f i c .  A l s o ,  t h e  e m i s s i o n s  o (  
e l e c t r i c i t y  p r o d u c e d  b y  c o a l  w i l l  b e  d i f f e r e n t  f r o m  e m i s s i o n s  o f  e l e c t r i c i t y  p r o d u c e d  b y  n u c l e a r  p o w e r .  
I n  g e n e r a l ,  t h e  f o r m u l a  f o r  c a l c u l a t i n g  a n  e m i s s i o n  i s  g i v e n  a s  ( P u t  d e l  P i n o  e t  a l ,  2 0 0 2 ;  C a r b o n  T r u s t  
a n d  C r o w n ,  2 0 0 8 ;  B S I ( 2 0 0 8 ) P A S 2 0 5 0 : 2 0 0 8 ) :  
I  
T o  b e g i n  c a l c u l a t i o n ,  t h e  f o l l o w i n g  s h o u l d  b e  c o n s i d e r e d  ( P u t  d e l  P i n o e t  a / . ,  2 0 0 2 ) ;  
( i )  C r e a t i n g  a  p r o c e s s  m a p  a s  t h e  f i r s t  s t e p  t o  g i v e  a  g u i d e  t h a t  c o n t a i n s  a l l  o f  t h e  d i f f e r e n t ,  
p r o c e s s e s ,  m a t e r i a l s  a n d  a c t i v i t i e s  o f  t h e  p r o d u c t ' s  l i f e  c y c l e  t h a t  c o u l d  p o s s i b l y  r e s u l t  i ~ 
e m i s s i o n s .  
( i i )  T h e  s e c o n d  s t e p  i s  d e f i n i n g  t h e  b o u n d a r i e s  o f  t h e  a n a l y s i s .  T h e  s y s t e m  b o u n d a r y  d e f i n e s  t h e l  
s c o p e  f o r  t h e  p r o d u c t  c a r b o n  f o o t p r i n t  i . e .  w h i c h  l i f e  c y c l e  s t a g e s ,  i n p u t s  a n d  o u t p u t s  s h o u l d  b e ;  
i n c l u d e d  i n  t h e  a s s e s s m e n t .  
( i i i )  C o l l e c t i n g  t h e  d a t a  n e c e s s a r y  f o r  c a l c u l a t i n g  t h e  c a r b o n  f o o t p r i n t  i s  t h e  t h i r d  s t e p .  D a t a  shoul~ 
b e  r e l e v a n t ,  c o m p l e t e ,  c o n s i s t e n t ,  a c c u r a t e  a n d  t r a n s p a r e n t  a c c o r d i n g  t o  G H G  mrotoc~ 
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standards. Activity data and emission factors are the data that is necessary for calculating the 
carbon footprint as discussed earlier. 
(iv) The fourth step is the actual calculation of the footprint. The equation for product carbon 
footprinting is the sum of all materials, energy and waste across all activities in a product's life 
cycle multiplied by their emission factors. So activity data should be multiplied with the 
emission factors for all activities, and then all of these calculated C02 emissions should be 
added up(Schatteggeret a/., 2000). 
The concept of UCSI University GCI was prepared by the Corporate Affairs Teams to present 
a proposal that will be implemented in the aim to reduce the environmental impact caused by 
UCSI University's business operations. The concept provided basic ideas, analysis, data and 
action plans to undertake a university's greening initiative. The Figure 1 shows the 
methodology used to collect data and determine the total carbon footprint for the year 2008 . 
Electricity and 
water bills from 
Logistics 
Invoices for printing of 
marketing brochures from 
Marketing Department 
Diesel and petrol 
-<:!aims from Logistics 
Department 
Offic.e supplies (A4), 
delivery order from 
Logistics Department 
Fig. 1: UCSI University's Carbon Footprint Measurement Methodology 
Carbon footprint is a measure of the exclusive total amount of C02 emissions that is direct 
and indirectly · caused by an activity or is accumulated over the life stage of a product 
(Wiedmannet a/., 2007). The C02 emission at UCSI University comes mainly from the use of 
electricity, fuel, paper and water. These four resources shown in Figure 1 cause a significant 
environmental impact that required attention. The electricity generation process which is 
using oil and natural gas results carbon monoxide (CO) and carbon dioxide (C02) as well as 
the gas produced by the fuel combustion. CO and C02 gas are considered as toxic and can 
cause greenhouse effect if release excessively into the air. This is the main reason of using 
these four factors as a measurement. In order to reduce the environmental impact at UCSI 
University, the measurement of the C02 emission was a very important starting point. The 
carbon footprint for the year 2008 was calculated using the formulas detailed in Table 1. The 
carbon footprint formula for the water is not available and there is no C02 release from water 
used at UCSI University. 
Table 1 :Carbon foot rint measurement formula 
Variables Carbon Footprint Formula 
Electricity C02 = AME x EEF 
• AME: Average Monthly Electricity 
used (kWh) 
Notes 
It is better to use the average EEF of 
West 
Malaysia 0.585 C02e/mWh 
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h  I n t e r n a t i o n a l  C o n f e r e n c e ,  D e c e m b e r  6 - 8 ,  2 0 1 2 ,  N a u r a  S p r i n g s  H o t e l ,  A r u s h a ,  T a n z a n i a  
V a r i a b l e s  C a r b o n  F o o t p r i n t  F o r m u l a  N o t e s  
•  
E E F :  E l e c t r i c i t y  E m i s s i o n  F a c t o r  
( C 0 2 e / k W h )  
F u e l  C 0 2  =  A M F  x  F E F  
•  
E v e r y  l i t e r  o f  g a s o l i n e  b u r n t  
•  
A M F :  A v e r a g e  M o n t h l y  F u e l  u s e d  
r e l e a s e s  2 . 5  k g  o f  C 0
2
.  
( L i t e r s )  
•  
E v e r y  l i t e r  o f  d i e s e l  r e l e a s e s  2 . 8 !  
•  
F E F :  F u e l  E m i s s i o n  F a c t o r  
k g  o f  C 0 2 .  
(  C 0 2 e / L i t e r s )  
P a p e r  C 0 2  =  A M P  x  P E F  
•  
1  K g  o f  v i r g i n  p a p e r  p r o d u c e s  
•  
A M P :  A v e r a g e  M o n t h l y  P a p e r  u s e d  
3 . 2 4  K g  o f  C 0 2 .  
( K g )  
•  
1  K g  o f  r e c y c l e  p a p e r  p r o d u c e s  
•  
P E F :  P a p e r  E m i s s i o n  F a c t o r  
1 . 7 6  K g  o f  C 0 2 .  
( C 0 2 e / K g )  
•  
T h e  w e i g h t  o f  o n e  A 4  s t a n d a r d  
p a p e r  i s  5  ~ram 
W a t e r  N / A  N / A  
-
T h e  d a t a  u s e d  t o  c a l c u l a t e  t h e  t o t a l  c a r b o n  f o o t p r i n t  p r o d u c e d  b y  U C S I  U n i v e r s i t y  w e .  
c o l l e c t e d  f r o m  L o g i s t i c s  a n d  M a r k e t i n g  D e p a r t m e n t .  T h e  p r i m a r y  d a t a  c o l l e c t e d  i n c l u d e  
e l e c t r i c i t y ,  f u e l ,  a n d  w a t e r  b i l l s .  A l s o  t h e  i n v o i c e s  f o r  p r i n t i n g  t h e  m a r k e t i n g  a n d  a d v e r t i s e m e  
t o o l s  a s  t h e  d a t a  s o u r c e  f o r  p a p e r  w a s  u s e d .  T a b l e  2  s h o w s  t h a t ,  o n  a n  a v e r a g e ,  u c :  
U n i v e r s i t y  u s e s  2 8 0 , 8 0 5  k W h  o f  e l e c t r i c i t y  p e r  m o n t h  i n  t h e  S o u t h  W i n g  K u a l a  L u m p u r  ( K  
C a m p u s  a l o n e .  T h i s  r e l e a s e s  a n  e s t i m a t e d  1 5 0  t o n  o f  C 0
2  
m o n t h l y .  I t  t a k e s  a n  e s t i m a t E  
1 , 0 0 0  t r e e s  t o  o f f s e t  t h e  r e l e a s e  o f  U C S I ' s  C 0
2  
e m i s s i o n  w i t h  c l e a n  o x y g e n . B o t h  t h e  N o r  
W i n g  a n d  S o u t h  W i n g  K L  C a m p u s  o f  U C S I  U n i v e r s i t y  u t i l i z e  8 0 0  r e a m s  o f  w h i t e  A 4  p a p e r  
m o n t h .  T h i s  i s  e q u i v a l e n t  t o  1 6 0 0 k g  o f  p a p e r  o r  1 8  t r e e s  a n d  c a u s e s  t h e  e m i s s i o n  o f  <  
e s t i m a t e d  5  t o n s  o f  C 0
2
/ m o n t h  a s  c a n  b e  s e e n  i n  T a b l e  2 .  
T a b l e  2 :  U C S I  U n i v e r s i t  
R e s o u r c e  A v e r a g e  M o n t h l y  U s e  
E l e c t r i c i t y  2 8 0 , 8 0 5  k W h  
T r a n s p o r t  F u e l  
•  
D i e s e l :  1 5 6 6 0 . 9 6  l i t e r s  
•  
S t a f f s  a n d  s t u d e n t s  milea~e: 3 2 0 , 0 0 0  k m  
A 4  C u t  P a p e r  1 6 0 0 0  k g  
W a t e r  
4 3 3 8 . 2 0  l i t e r s  
T h i s  f~Iwe d o e s  n o t  y e t  i n c l u d e  t h e  u s e  o f  o t h e r  p a p e r  m a t e r i a l s  s u c h  a s  e n v e l o p s ,  n o t e p a c  
b r o o .  ~ilresI e t c .  U C S I  U n i v e r s i t y ' s  f l e e t  o f  d i e s e l  v e h i c l e s  u s e d  a n  e s t i m a t e d  3 1 3 2 . 1  
l i t e r s / m o n t h ,  w h i c h  c a u s e s  t h e  e m i s s i o n  o f  a n  e s t i m a t e d  8 . 2  t o n s  o f  C 0 2  p e r  m o n t h  . .  
e s t i m a t e d  8 0 0  v e h i c l e s  c o m m u t e  t o  U C S I  K L  c a m p u s  d a i l y .  A s s u m i n g  t h a t  o n  a n  avera~ 
e a c h  s t a f f  a n d  s t u d e n t  w i l l  n e e d  t o  t r a v e l  2 0 k m  d a i l y ,  t h i s  a m o u n t s  t o  a  c u m u l a t i v e  t o t a l  
1 6 , 0 0 0 k m  a  d a y  o r  3 2 0 , 0 0 0 k m  a  m o n t h  ( e x c l u d i n g  S a t u r d a y  a n d  S u n d a y ) .  T h i s  g a v e  
e s t i m a t e d  C 0
2  
r e l e a s e d  o f  7 1 . 5  t o n s  a  m o n t h .  
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Figure 2: UCSI University's monthly C02 emission 
Paper Water 
Conclusively, the green campus program provides legitimacy to the environmental education 
programmes that will assist staff and students in getting the sustainability initiatives. In order 
to make UCSI University a Green campus, various initiatives and actions are being taken. As 
far as C02 emission is concerned, UCSI University has started to reduce the use of resource 
that has been presented earlier, mainly electricity, fuel and paper. 





In the starting phase of this project, a carbon footprint boundary was set. This helped to 
define a framework that was developed to give comprehensive characteristics of all activities 
within the University that evidently contribute to her carbon footprint. The boundary definitions 
were used to clearly group all components of the carbon footprint for analysis and the 
footprint of the University was determined. 
Several tools could have been employed to evaluate the carbon footprint of the University, 
but some of these tools had parameters that were irrelevant to estimating the carbon footprint 
of FUNAAB. These tools include Campus carbon calculator, Inventory calculators, Inventory 
management plan, and goal proposal templates (Wood Land Trust, 2005). 
3.1 Emission Factors 
Je, This project made use of the relevant standards and methods such as the Greenhouse gas 
of (GHG) emission factors in evaluations for combustion of common fossil fuels and Department 
an for Environment, Food and Rural Affairs (DEFRA) guidelines in evaluations for electricity 
emission sources(Department for Environment, Food and Rural Affairs, 2009) . Table 3 shows 
the Carbon Footprint Analytical Framework for FUNAAB. 
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T r a n s p o r t a t i o n  E m i s s i o n s  
R O A D  




M _ ( l n c q t  b u s e s  
P r i v a t e  t r a n s p o r t  
P u b l i c  t r a n s p o r t  
C a m p u s  E n e r g y  E m i s s i o n s  
E L E C T R I C I T Y  ( P H C N )  





P e t r o l ,  D i e s e l  
U n i v e r s i t y  
g e n e r a t o r s (  D i e s e l /  p e t r o l )  
G S M  o p e r a t o r s  
g e n e r a t o r s (  D i e s e l )  
S m a l l  B u s i n e s s  o p e r a t o r s  
g e n e r a t o r s  ( p r i v a t e -








9 '  
a  
4 1  
3 . 1 . 1  E l e c t r i c i t y  l  4  
F U N A A B  g e t s  e l e c t r i c i t y  f r o m  t w o  m a j o r  s o u r c e s :  t h e  p u r c h a s e d  e l e c t r i c i t y  f r o m  t h e  p u b l i c  4  
u t i l i t y  c o m p a n y  ( P H C N )  a n d  e l e c t r i c i t y  f r o m  e m e r g e n c y  g e n e r a t o r s  l o c a t e d  a t  s t r a t e g i c  p l a c e s  
a n d  t h e  p o w e r  h o u s e  o f  t h e  U n i v e r s i t y .  E l e c t r i c i t y  d a t a  f o r  P H C N  b i l l s  i n  K W h  f r o m  A u g u s t ,  F  
2 0 1 1  t o  J u l y ,  2 0 1 2  w e r e  o b t a i n e d  f r o m  t h e  W o r k s  a n d  S e r v i c e s ,  E l e c t r i c a l  D e p a r t m e n t  o f  t h e  c  
U n i v e r s i t y .  T h e  U n i v e r s i t y  c o n t r o l s  f i v e  o t h e r  f a c i l i t i e s  o u t s i d e  t h e  m a i n  c a m p u s  a n d  t h e i r  b i l l s  a  
i n  K W h  w e r e  a l s o  c o n s i d e r e d .  D a t a  f o r  t h e  f u e l  c o n s u m p t i o n  w a s  a l s o  p r o v i d e d  b y  t h e  W o r k s  t o  
a n d  S e r v i c e s  D e p a r t m e n t ,  M e c h a n i c a l  D e p a r t m e n t  o f  t h e  U n i v e r s i t y .  O t h e r  s m a l l  p e t r o l  d  
p o w e r e d  g e n e r a t o r s  o w n e d / o p e r a t e d  b y  t h e  u n i v e r s i t y  w e r e  n o t  c o n s i d e r e d  i n  t h i s  s t u d y .  
3 . 1 . 2  G S M  O p e r a t o r s  G e n e r a t o r s  
T h e r e  a r e  t h r e e  d i f f e r e n t  c e l l  s i t e s ( B a s e  T r a n s m i s s i o n  S t a t i o n s ,  B T S )  w i t h i n  t h e  c a m p u s  a n d  
t h e s e  s i t e s  r u n  o n  g e n e r a t o r s  t o  p r o v i d e  s e r v i c e s .  T h e  g e n e r a t o r s  u s e  d i e s e l  a n d  t h e  C 0 2  
e m i s s i o n s  w e r e  c a l c u l a t e d  u s i n g  t h e  q u a n t i t y  f u e l  c o n s u m e d  a s  p r o v i d e d  b y  t h e  o p e r a t o r s  o n  
a  m o n t h l y  b a s i s .  
3 . 1 . 3  P r i v a t e  S m a l l  B u s i n e s s  O p e r a t o r s  G e n e r a t o r s  
T h e s e  g e n e r a t o r s  a r e  p r i v a t e l y  o w n e d  b y  i n d i v i d u a l s  t h a t  h a v e  b u s i n e s s  v e n t u r e s  w i t h i n  t h e  
U n i v e r s i t y .  T h e  g e n e r a t o r s  m a k e  u s e  o f  p e t r o l  a n d  a  s u r v e y  o n  t h e  q u a n t i t y  o f  f u e l  c o n s u m e d  
d a i l y  w a s  u s e d  w i t h  t h e  a p p r o p r i a t e  e m i s s i o n s  f a c t o r  t o  d e t e r m i n e  t h e  C 0
2  
e m i s s i o n s .  
3 . 2  T r a n s p o r t  E m i s s i o n s  
T h i s  c o v e r s  a l l  e m i s s i o n s  f r o m  v e h i c l e s  c o m m u t i n g  t o  a n d  f r o m  F U N A A B  a n d  a l s o  e m i s s i o n  
f r o m  v e h i c l e s  o w n e d  b y  v a r i o u s  U n i v e r s i t y  d e p a r t m e n t s  a n d  s t u d e n t  b o d i e s .  T h e  e m i s s i o n s  
2 4  
l  
M I T I G A T I O N  A N D  A D O P T I O N  T O  C L I M A T E  C H A N G E ;  S O C I A L  E C O N O M I C  A N D  E N G I N E E R I N G  P E R S P E C T I V E S  
F i  
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from the University-owned Mancot buses fleet, which provides commuting services for 
FUNAAB students and staff between campuses and within areas close to the main campus 
were also included. 
3 .. 1 Mancot Buses 
Data on fuel consumption (diesel) quantity of the Mancot buses fleet owned by FUNAAB was 
obtained for August, 2011 -July, 2012. GHG emission factors were then used to determine 
the resulting carbon emissions (World Resources Institute GHG Calculation Tools for 
Determining Emission Sources, 2012). 
3.2.2 FUNAAB Vehicles 
A genuine questionnaire and survey was used to determine the fuel consumption quantity 
(petrol) for the emissions from FUNAAB vehicles. A total number of the vehicles were 
!)rovided by the Works and Services Department. Using the GHG emission factor, the 
amount of C02 released could therefore be calculated. 
4.0 RESULTS AND DISCUSSIONS 
4.1 Campus Energy Emissions 
ublic 4.1.1 FUNAAB Generators 
aces 
gust, Figure 3 gives the C02emissions contributed by the different generators in operation 
1f the controlled by the University for the estimated year. The total C02 emissions by the generators 
· bills amount to about 1,012.3 tons with the 200KVA generatorcontributing an estimated 228.61 
'arks tons of C02 emissions to give the highest generator emission for the estimated year with 






















Figure 3: Distribution of C02emissions from the generators owned by FUNAAB 
I 
MITIGATION AND ADOPTION TO CLIMATE CHANGE; SOCIAL ECONOMIC AND ENGINEERING PERSPECTIVES 25 
81
h  I n t e r n a t i o n a l  C o n f e r e n c e ,  D e c e m b e r  6 - 8 ,  2 0 1 2 ,  N a u r a  S p r i n g s  H o t e l ,  A r u s h a  ,  T a n z a n i a  
4 . 1 . 2  G S M  O p e r a t o r s  G e n e r a t o r s :  
T h e r e  a r e  t h r e e  d i f f e r e n t  c e l l  s i t e s  o w n e d  b y  G S M  o p e r a t o r s  w i t h i n  t h e  U n i v e r s i t y .  T h e s e  
o p e r a t o r s  p o w e r  t h e i r  e q u i p m e n t  u s i n g  g e n e r a t o r  s e t s  t h a t  r u n  f o r  n e a r l y  2 4  h o u r s  a  d a y .  I t  i s  
a s s u m e d  t h a t  t h e s e  g e n e r a t o r s  w o r k  f o r  2 4  h o u r s  a  d a y  t o  p r o v i d e  f o r  o p t i m a l  e f f i c i e n c y  b y  
t h e  G S M  o p e r a t o r s .  T h e  s i z e s  o f  t h e  g e n e r a t o r s  d e t e r m i n e  t h e  f u e l  c o n s u m p t i o n  r a t e  d u r i n g  
o p e r a t i o n .  I t  i s  a l s o  a s s u m e d  f r o m  s u r v e y  t h a t  e a c h  g e n e r a t o r  c o n s u m e s  a b o u t  3 0 0 0  
l i t e r s / m o n t h  o f  d i e s e l  f o r  o p e r a t i o n .  I n  t h e  c a s e  w h e r e  t h e r e  i s  a  g e n e r a t o r  s e t  o n  s i t e ,  e a c h  
g e n e r a t o r  w i l l  c o n s u m e  1 5 0 0  l i t e r s / m o n t h  o f  d i e s e l  f o r  o p e r a t i o n .  T h i s  f u e l  c o n s u m p t i o n  b y  
t h e  g e n e r a t o r s  c o n t r i b u t e s  a n  e s t i m a t e d 1 4 5 . 8  t o n s  o f  C 0
2  
e m i s s i o n s  t o  t h e  U n i v e r s i t y ' s  
c a r b o n  f o o t p r i n t  f o r  t h e  e s t i m a t e d  y e a r .  
4 . 1 . 3  P r i v a t e  S m a l l  B u s i n e s s  O p e r a t o r s  G e n e r a t o r s  :  
I n  t h e  s u r v e y  f o r  t h e  t o t a l  n u m b e r  o f  p r i v a t e l y  o w n e d  g e n e r a t o r s  u s e d  f o r  b u s i n e s s e s  i n  
U n i v e r s i t y ,  a  t o t a l  o f  4 9  g e n e r a t o r s  w e r e  c o u n t e d .  I t  i s  a s s u m e d  t h a t  t h e s e  o p e r < : ! t o r s  w o r k  2 1  
d a y s  i n  a  m o n t h  a n d  a b o u t  1 2  h o u r s  a  d a y .  I t  i s  a l s o  a s s u m e d  t h a t  t h e  g e n e r a t o r s  c o n s u m e  7  
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2  
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w h i l e  
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e m i s s i o n s  f o r  t h e  p e r i o d  o f  A u g u s t ,  2 0 1 1 ·  
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4.1.5 Electricity 
!Se Figure 5 presents the electricity consumption by the different units of the University. The 
t is electricity consumptions in KWh are plotted on the vertical axis and the months for the 
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Figure 5:Trend of electricity consumption of FUNAAB 
Figure 6 shows the distribution of carbon emission from electricity usage controlled by the 
University. Electricity consumption contributed a total of 696.45 tons of C02 emissions to the 
University's carbon footprint for the estimated year, 90% of which was from the Main 
Campus, 4% from INHURD, while the Executive lodge,FUNIS, LEMCEL and lgbein Campus 
contributed the rest. 
LEMCEl, Ake Road, FUNIS, 2% 





on Main Campus, 90% 
es Figure 6: Distribution of carbon emissions from electricity usage at FUNAAB 
1re Only about 12% of the FUNAAB community commutes to campus carbon-free - those that 
for stay in the school hostels , while about 46% use the Mancot bus. More than 16% of the 
ile FUNAAB communitydrives to campus daily and 26% use the public transport. 
1-
s 
Figure 7 shows the distribution of major modes of transport used daily for commuting to and 
from the University campus.Figure 6 gives the carbon emission due to daily commuting by 
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5,935 tons of C02emissions into the atmosphere, with about 55% of those emissions coming 
from staff and student commuting alone (Figure 8). Generators and consumption of electricity 
were the second and third most carbon-intensive activities at the University in 2011 /2012with 
contributions of 23% and 11% respectively . 
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Figure 9: Fuel quantities and resulting emissions from the university's combustion activities 
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Figure 10 is an overview of the carbon footprint of the Federal University of Agriculture Abeokuta 
highlighting only the most significant contributors (greater than 1% contributions).ln Figure 11, of the 
three categories, Transport has the largest share of GHG emissions at 63% followed by Campus 
energy at 35% and lastly farm machineries at 2%. 
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The University should begin a Green Campus Initiative; ideas that can help minimize the 
carbon emissions from the University. Observing the results from the analysis, cars (both 
private and University owned) contribute about 3,241.69 tons of C02 emissions - 54% 
emissions. The level of this emission can be controlled or reduced by introducing more staff 
buses hence reducing the number of cars that commute to the University. 
It was observed that one of the GSM operators within the University is now switching to solar 
energy to power its cell site located inside the University. This idea is positive towards 
reducing carbon footprint. The cell sites by the various GSM operators within the University 
should be compelled to use green energy (solar energy) to reduce the constant emission 
from their generators per year. 
The Federal University of Agriculture Abeokuta has tree preservation principles that favour 
the natural reduction of carbon emissions by the trees. Trees absorb C02 and release oxygen 
as they grow. Trees and forests are crucial to the global carbon cycle and a tree can absorb 
about 1 metric ton of C02. FUNAAB should endeavour to plant more trees to offset more 
carbon emissions per year. 
Generally, mitigation of climate change through reduction of C02 emissions should be tackled 
through a hierarchy of actions, the most important being reduced energy use, followed by 
increased energy efficiency, use of renewable energy resources, product substitution, 
protection of carbon stores, carbon sequestration and carbon offsets (Woodland Trust, 2005) 
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